Taking medication is arguably one of the most common behavioural changes that GPs and other healthcare professionals require patients to make. Yet taking medicines is a complex behaviour, involving at least three stages -prescribing, dispensing, and the actual taking of the medication -that must all be effectively carried out for treatment to be successful, and in all of which personal and interpersonal factors, and the exchange and use of information play important parts. The impact on patients who fail to take their medicines correctly can be devastating in terms of their health and quality of life, and the burden to them and to society includes the cost of poorly managed risk factors, under treated symptoms, poor health outcomes, and inefficient use of NHS resources. A recent Cochrane review, Interventions for Enhancing Medicine Adherence, concluded that improved adherence to prescribed medication may have a greater impact on clinical outcomes than improvement in treatments.
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THE COST OF NON-ADHERENCE
The cost to the NHS of cardiovascular drugs alone is £2.8 billion, and this accounts for 20% of healthcare costs associated with cardiovascular disease (CVD). 2 It is estimated that between one-half and onethird of all medicines prescribed for longterm conditions are not taken as recommended, 3 and non-adherence to medication costs the NHS up to £100 million a year. 3 The British Heart Foundation (BHF) YouGov Survey has recently found that one in three people with high cholesterol and one in four people with high blood pressure do not take their medication correctly (BHF, YouGov, unpublished data, 2011). Adherence is defined as 'the extent to which a patient's behaviour matches agreed recommendations from the prescriber'. 5 It is implicit that there should be an agreement between the professional and the patient, and the patient is free to decide what to do about the prescriber's recommendation. The term adherence is preferred to compliance, which lacks the implication that patients are free to make informed but divergent choices about prescribing recommendations. The term concordance has also been used almost synonymously to emphasise the need for negotiation between prescribers and patients and the positive impact on adherence of a management plan agreed (concordant) between both parties. 6, 7 
WHOSE RESPONSIBILITY IS IT?
There are many reasons for non-adherence, but they should not all be seen as the patient's problem. Some of these include problems with the drug regime, the cost of prescription charges, poor information about the logistics and benefits of medicine taking, unpleasant side effects, cognitive and sensory impairment, and confusion caused by polypharmacy. The BHF YouGov data indicate that the main reasons for people with high cholesterol or high blood pressure not taking their medication are that they do not have symptoms or they have problems with side effects. In this issue of the BJGP Murray and colleagues report the results of a systematic review of influences on lifestyle modification in patients at high risk of cardiovascular disease, and identify a wide range of factors, among which five main themes emerged. These were to do with transport and mobility, information and communication, friends and family support, emotional issues, and psychological and spiritual beliefs. 
IMPROVING NON-ADHERENCE
Given the magnitude and importance of the problems surrounding adherence, what steps might reasonably be taken to improve the situation? The evidence on which to base interventions is still surprisingly limited, and a Cochrane overview of 37 systematic reviews of interventions to improve medicines use 9 concluded that 'promising' interventions to improve adherence include self-monitoring and self-management, simplified dosing, and interventions directly involving pharmacists. Other candidate strategies were reminders, education combined with self-management skills training, financial incentives, and lay health worker interventions. Some of these may well have implications for the promotion of adherence to cardiovascular medications. The need to provide clear information to patients is well-exemplified in this month's paper from Wald and colleagues, in which they describe a simple algorithm to enable the reduction in a given value of body mass index to be converted into a more readily understood weight reduction target. 10 The BHF is currently running a social marketing campaign reminding heart patients and people with risk factor conditions, such as high cholesterol and high blood pressure, about the importance of taking their medication correctly. To reach out to the target audience, the BHF is using "The impact on patients who fail to take their medicines correctly can be devastating in terms of their health and quality of life, and the burden to them and to society includes the cost of poorly managed risk factors, under treated symptoms, poor health outcomes, and inefficient use of NHS resources."
Computer simulation of electrical activity in the heart during the onset of cardiac arrest. Instead of regular activity controlled by the pacemaker of the heart, electrical activation (shown in red) has looped around into a spiral that will fragment, resulting in lethal electrical anarchy. This type of computational model gives a powerful insight into the mechanisms of normal and abnormal electrical activity in the heart while reducing the need for experiments using animal tissue. Credit: Richard Clayton / British Heart Foundation the face and voice of comedy legend Tommy Cooper, who famously and tragically died of a heart attack on stage. We hope that the radio advertisements, magazine inserts, and leaflets we drop through people's doors featuring Tommy will increase awareness of the importance of adherence (www.bhf.org.uk/tommy).
The achievement of adherence to medication has many implications for general practice. Another finding of the BHF YouGov survey was that one in five people would never tell their GP if they were no longer taking their medication as prescribed. Nearly one-third said they felt their GP was too busy to give them the time they needed. Many non-adherent patients do not tell their GP that they are not taking their medications because of shame, embarrassment, or awkwardness and patients tell us that they often feel judged by GPs. These data remind us that we should not underestimate the number of people who might not be taking their medication and emphasise the importance of including a discussion about adherence at medication reviews.
The Royal College of General Practitioners' position paper Promoting Continuity of Care in General Practice 11 highlights the importance of continuity, and includes evidence that personal and organisational continuity of care contributes to adherence to drug regimes. 7, 12 The RCGP's Care Planning Initiative, which aims to improve outcomes for patients with longterm conditions, also has a major focus on patient-professional engagement and shared decision-making about medication, 3 and using techniques such as goal setting and action planning with patients. Finally, there is a need for more research into effective interventions that will improve adherence. Our understanding of the reasons for non-adherence is still imperfect. Older patients with multimorbidity requiring multiple medications are a particularly important and challenging group, and we need to develop better ways of supporting adherence among these patients, as well as having a better understanding of some of the complex interactions between medications in those with long-term comorbidity.
In conclusion, we need to improve outcomes for patients, reduce the societal costs of under-treated illness, and reduce waste in the NHS at a time of financial austerity, by addressing the causes of nonadherence. This is an opportunity to make real improvements in line with the NHS Quality Innovation Productivity and Prevention agenda.
